White matter abnormalities have been described in autism spectrum disorder (ASD) with mounting evidence implicating these alterations in the pathophysiology of the aberrant connectivity reported in this disorder. The goal of this investigation is to further examine white matter structure in ASD using proton magnetic resonance spectroscopy ( 1 H MRS). Multi-voxel, short echo-time in vivo 1 H MRS data were collected from 17 male children with ASD and 17 healthy age-and gender-matched controls. Key 1 H MRS metabolite ratios relative to phosphocreatine plus creatine were obtained from four different right and left white matter regions. Significantly lower N-acetylaspartate/creatine ratios were found in the anterior white matter regions of the ASD group when compared to controls. These findings reflect impairment in neuroaxonal white matter tissue and shed light on the neurobiologic underpinnings of white matter abnormalities in ASD by implicating an alteration in myelin and/or axonal development in this disorder.
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Introduction
Autism spectrum disorder (ASD) is characterized by impairments in social interaction, communication, and stereotyped and/or repetitive behaviors (APA, 2000) . ASD represents a set of etiologically heterogeneous neurodevelopmental disorders but appear to share common biologic abnormalities implicating alterations in neural connectivity, involving short-and long-distance connections potentially contributing to the development of some symptoms of ASD (Courchesne and Pierce, 2005; Just et al., 2007) . The integrity of several elements including neuronal bodies and axons as well as myelin sheath is essential to optimal connectivity between brain regions and the examination of grey and white matter (WM) structures is crucial for a better understanding of the neurobiologic underpinnings of abnormal connectivity. Recently, neuroimaging studies have focused on WM structural alterations and investigators have applied different methods including region of interest approaches and diffusion tensor imaging (DTI).
Volumetric studies have focused on discrete brain regions and have identified abnormalities in several WM structures. Herbert et al. applied a novel MRI parcellation method and showed that WM volume was increased in the outer zone regions (closer to the cortical surface) with no significant differences in the inner zone regions (peri-callosal) (Herbert et al., 2004) . In contrast, a recent study, using a different parcellation method, found no volumetric alterations in subjacent cortical white matter but reported reduced central white matter volume (peri-callosal) in children and adolescents with ASD (Jou et al., 2010) . Reduction in central WM volume is consistent with several studies examining corpus callosum (CC) size (Hardan et al., 2000; Piven et al., 1997) ; and a recent metaanalysis substantiating this observation (Frazier and Hardan, 2009 ). Interestingly, this decrease in CC size appears to be persistent over time with recent evidence showing abnormal growth trajectory (Frazier et al., 2012) . This observation is consistent with a longitudinal MRI study in very young children with ASD and reporting alterations in developmental rates in several brain regions including total WM volume (Schumann et al., 2010) . These global alterations are also concordant with volumetric abnormalities in specific white matter tracts involving the right arcuate fasciculus, and the left inferior fronto-occipital and uncinate fasciculi (Radua et al., 2011) . These converging observations provide evidence of the pervasiveness of WM volumetric alterations in ASD and the examination of the underlying neurobiology is warranted. 
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